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ABSTRACT: Sex ratio data of two species of penaeid prawns Metapenaeus kutchensis George, George 
and Rao, 1963 and Parape11aeopsis sculptilis (Heller, 1862), occurring in the Gulf of Kachchh, were statis-
tically analysed. A preponderance of females was observed in both the species and the ratio of male to 
female for both years combined forM. kutchensis and P. sculptiliswas found to be 1:1.5 and 1:2.7, respec-
tively. Chi-square analysis revealed significant difference in the sex ratios of the two species. 
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Kachchh. 
INTRODUCTION 
Studies on sex ratio reveal segregation or aggregation of males and females, in 
accordance with environmental conditions, the differential behaviour of sexes and due 
to· fishing. Though the ratio is expected to be 1:1 in nature, variations from this value 
are often observed (Bal and Rao, 1984). Such information helps to assess the distri-
bution and migratory behaviour of females to deeper waters for spawning (George 
and Rao, 1967). 
Though few studies on sex ratio of Metapenaeus kutchensis in the Gulf of Kachchh 
have been carried out by Ramamurthy (1967), Deshmukh (1975) and Sarvaiya (1978), 
there is no detailed study on distribution of sex ratios in M kutchensis and Parapenae-
opsis sculptilis in the region. In view of this we present here results on the sex ratio 
distribution of M. lattchensis and P. sculptilis in the Gulf of Kachchh. 
MATERIALS AND METHODS 
Random sampling technique was adopted for collection of praw11 samples ·of M. 
laltchensis and P. sculptilis from five sites viz. Modhwa, Surajbari, Jodiya, Sikka and 
Salaya, situated in the Gulf of Kachchh. While collecting the samples no distinction 
was made between the catches of different types of gears. Monthly sex ratios of the 
prawns were tested for distribution of equality in sexes using Chi-square (X2) formula 
(Cochran, 1954) given below: 
Exe /ni - (Exi)2 /Eni 
X z = --------------------------
pq 
Where 'xi' is the number of males in the ith month, 'ni' is the total number of obser-
vations in the ith month,' p 1 = Exi/ni and 'q 1 = 1-p. 
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A total of 3523 prawns of M. kutchensis and 2111 of P. sculptilis were analysed for 
their sex ratios during the study period 1985-87. 
RESULTS AND DISCUSSION 
The sex ratios of M. kutchensis and P. sculptilis during the different months are 
given in Table 1. It is evident from the values tabulated that the ratio of males in M 
kutchensis exhibited considerable monthly variation while in P. sculptilis the ratio 
showed slight variation. 
The percentage of males and females that occurred during different months of both 
the species is presented in Figs.1 and 2. In M. kutchensis, highest percentage of 
females was found during January (77.0) followed by December (73.4), March (62.8) 
and February (62.3). Values for the remaining months showed erratic changes, vary- • 
ing between 51.5 to 61.6%. A greater percentage of males was observed during July 
to October (Fig.1). 
In P. sculptilis, the females outnumbered the males throughout the year. A maxi-
mum of 79.6 and 79.5% of females were recorded in November and February, respec-
tively. The males of the species showed a highest value of 37.9% in September and a 
lowest value of 20.4% during November (Fig.2). 
To assess if the variations in the monthly sex ratios were in accordance with the 
binomial theory, X2 test was performed. The X2 values forM. kutchensis and P. sculp-
tilis, with the associated degrees of freedom during 1985-87, are given in Table 2. 
Significance tests at P < 0.01 confirmed that the variations in sex ratios in M. kutchen-
sis and P. sculptilis during the different months differed significantly from the expect-
ed values, indicating that the same sex ratio was not maintained during the different 
months of the year. 
Ramamurthy (1967) revealed a preponderance of females over males of M kutch-
ensis at Cherowari and Kandla in the Gulf of Kachchh. Similar observations were 
made by Deshmukh (1975), Sarvaiya (1978) and Joseph and Soni (1986). In the 
present study also, dominance of females over males was observed throughout the 
year. The ratio of males to females, for all the months combined, in M. kutchensis 
was found to be 1:1.5 in the Gulf of Kachchh. 
Bhimachar (1963) observed in P. sculptilis a male to female ratio of 1:4.2 during 
January-May and 1:1.9 during June-December. Rao (1969) reported a male to female 
ratio of 1:3.24 in large-sized prawns in the Hooghly estuary, eastern India. The sex 
ratio (male/female) of the species studied by Patel and Balapatel (1982) in the Gulf 
of Khambhat, western India, was in the range of 0.16 to 0.72. The ratio of males to 
females in P. sculptilis for all the months combined from the Gulf of Kuchchh, was 
found to be 1:2.72, indicating a high preponderance of females over males. 
The proportion of female M. kutchensis in the catch was higher than the male 
throughout the year (Fig.1). Since M. kutchensis has a prolonged spawning period 
from August to May in the Gulf of Kachchh (Pravez, 1990), no clear segregation of 
sexes during the. breeding period was observed. In the case of P. sculptilis, though the 
proportion of females was higher than the males during the different months of the 
year, males exhibited slightly higher percentage during March-April and in Septem-
ber-October in the catch (Fig.2). Thus, females were less abundant during these 
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months, which is the breeding period of the species in the Gulf of Kachchh (Pravez, 
1990). Hence it is possible that the difference in sex ratio may be due to the migra-
tion of females in deeper waters for spawning. 
Month 
October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 
Table 1: Combined monthly sex ratios during 1985-87. 
Metapenaeus kutchensis 
Sample 
SIZe 
303 
146 
241 
347 
445 
487 
258 
316 
294 
231 
223 
232 
Males 
147 
56 
64 
80 
168 
181 
116 
124 
130 
110 
102 
107 
Ratio 
(Male/ 
Sample 
size) 
0.49 
0.38 
0.27 
0.23 
0.38 
0.37 
0.45 
0.39 
0.44 
0.48 
0.46 
0.46 
Parapenaeopsis sculptilis 
Sample 
SIZe 
125 
275 
178 
180 
205 
313 
202 
179 
107 
101 
93 
153 
Males 
45 
56 
47 
40 
42 
92 
57 
55 
25 
26 
24 
58 
Ratio 
(Male/ 
Sample 
size) 
0.36 . 
0.20 
0.26 
0.22 
0.20 
0.29 
0.28 
0.31 
0.23 
0.26 
0.26 
0.38 
Table 2: Results of Chi-square test for the sex ratios, for the period 1985-87 combined 
Species Degrees of Values ofX2 
Freedom 
lkf. kutclteJtsis 11 88.544* 
P. scu/ptilis 11 30.305* 
• Significant at P < 0.01 
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Fig. 1. - Percentage of males and females Metapenaeus kutchensis in different months 
of 1985-87. 
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Fig. 2. - Percentage of males and females Parapenaeopsis sculptilis in different months 
of 1985-87. 
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